Rickettsia rickettsii, Rickettsia felis and Rickettsia sp. TwKM03 infecting Rhipicephalus sanguineus and Ctenocephalides felis collected from dogs in a Brazilian spotted fever focus in the State of Rio De Janeiro/Brazil  by Gehrke, F.S. et al.
10.1111/j.1469-0691.2008.02229.x
Rickettsia rickettsii, Rickettsia felis and Rickettsia sp. TwKM03 infecting
Rhipicephalus sanguineus and Ctenocephalides felis collected from dogs in a
Brazilian spotted fever focus in the State of Rio De Janeiro ⁄Brazil
F. S. Gehrke1, G. S. Gazeta2, E. R. Souza1, A. Ribeiro1, M. T. Marrelli1 and T. T. S. Schumaker1
1Departamento de Parasitologia, Instituto de Cieˆncas Biome´dicas 2, Universidade de Sa˜o Paulo, SP and
2Laborato´rio de Refereˆncia National em vectores das Rique´tsias-SVS ⁄MS, Fundac¸a˜o Oswaldo Cruz ⁄Rio
de Janeiro, RJ, Brazil
INTRODUCTION
Brazilian spotted fever (BSF) caused by Rickettsia
rickettsii is transmitted to humans by Amblyomma
tick species occurring mainly in southeastern
regions of the country. The disease is similar to
theNorthAmerican RockyMountain spotted fever
and without an adequate and prompt treatment it
can be fatal. In the last years, the number of BSF
cases has increased in the State of Rio de Janeiro.
Epidemiologic data on vectors and hosts are
lacking. Recently, the ﬁrst BSF fatal case was
registered in the Barra Mansa municipality.
Targeting the adoption of the adequate rickettsiosis
control strategy we developed an epidemiological
study, using immunological and molecular
techniques, to detect Rickettsia species in potential
vectors and hosts of this new BSF focus.
METHODS
Sera and ectoparasites were collected from domestic animals
living in the habitation of the ﬁrst BSF patient registered in the
Barra Mansa municipality (22 31¢ 54.1¢¢S, 4409¢19.0¢¢W),
Me´dio Vale do Paraiba region of the State of Rio de Janeiro.
The patient, a 12-year-old boy, died a few days after the onset
of the BSF clinical signs (sudden onset of fever, headache,
muscle pain and rash). The patient’s habitation, the probable
site of infection, is an isolated house surrounded by vegetation,
in the peri-urban area of the municipality.
The patients sera were examined to detect antibodies
against spotted fever rickettsiae group, by indirect immuno-
ﬂuorescence assay (IFA) using R. rickettsii antigen. After
identiﬁcation, ectoparasites were pooled according to species,
sex and host. Pools were comprised of one to three ticks or one
to eight ﬂeas, forming the vector samples. Genomic DNA was
extracted from sera aliquots and vector samples by the use of,
respectively, QIAamp DNA Blood (Qiagen, Hilden, Ger-
many) and 5 M NaCl2 [1]. Polymerase chain reaction (PCR)
was performed to identify the rickettsial gene (gltA) using
previously described conditions [2]. The minimum infection
rate of ticks or ﬂeas (gltA ampliﬁcation) was determined for
each vector species [3]. The ampliﬁed fragments were cloned
in InsT ⁄AcloneTM(Fermentas Glen Burnie, MD, USA) and
sequenced in both forward and reverse directions, using ABI
Prism dGTP BigDye Terminator Ready Reaction Kit (Perkin
Elmer, Foster City, CA, USA).
RESULTS
Rhipicephalus sanguineus (n = 191) and Ctenoceph-
alides felis (n = 61) were collected from dogs
(n = 07), forming 42 vector pools. The only cat
present at the collection site was ectoparasite free.
This animal showed antibody to R. rickettsii (IgG
titer‡1: 128) but no fragment of the rickettsial gene
(gltA) was ampliﬁed by PCR. No rickettsial
infection (gltA ampliﬁcation) or antibody (IFA)
was detected in the analysed dogs.
Minimum infection rates of vectors were 3.4%
and 14.3%, respectively, for ticks and ﬂeas. The
analysis of the gltA gene base sequences showed
identity with R. rickettsii CP000848 (R. sanguineus
sample), R. felis CP000053 (C. felis samples) and
Rickettsia sp. TwKM03 AF540555 (C. felis samples)
gene sequences available in the GenBank.
DISCUSSION
Because in the State of Rio de Janeiro virtually
nothing is known about the epidemiology of BSF,
we analysed host sera and vectors collected in the
habitation of a patient from the Barra Mansa
municipality, localised at Me´dio Vale do Paraiba.
The seven dogs resident in the studied habita-
tion were highly infested by R. sanguineus
and C. felis, the only identiﬁed vector species.
Rickettsia spp. were detected in both vector spe-
cies by the use of PCR (gltA ampliﬁcation), and
values of minimum infection rates of ticks (3.4%)
and ﬂeas (14.3%) were recorded. By sequencing
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analysis of the ampliﬁed gene fragments,
R. rickettsii was identiﬁed infecting R. sanguineus
whereas R. felis and Rickettsia sp TwKM03 were
diagnosed in C. felis ﬂeas.
We did not detect any antibody to R. rickettsii or
any rickettsial gene fragment in the dogs sera.
Despite this, our results reinforce the importance
of dogs in the epidemiology of BSF rickettsiosis as
they can bring infected ticks to human proximi-
ties. R. sanguineus, the brown dog tick, is well
known as being a ⁄ the vector of R. conorii, the
agent of Mediterranean spotted fever, and,
recently has also been implicated in the trans-
mission of Rocky Mountain spotted fever in the
southwestern part of the USA [4]. In Brazil,
although R. sanguineus ticks rarely bite humans,
their role as a BSF vector must be considered. In
the current study, the absence of Amblyomma tick
species usually associated with BSF supported
this hypothesis.
CONCLUSION
The data obtained in the present study, which was
carried out in the State of Rio de Janeiro, allowed
us to report for the ﬁrst time: (i) R. rickettsii
infecting the brown dog tick R. sanguineus in
Brazil, and (ii) R. felis and Rickettsia sp TwKM03
infecting C. felis in a BSF focus in Rio de Janeiro.
Our data strongly suggest that the close associa-
tion of dogs and R. sanguineus may play an
important role in the epidemiology of BSF
rickettsiosis in the location.
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